Enzyme fragment complementation binding assay for p38alpha mitogen-activated protein kinase to study the binding kinetics of enzyme inhibitors.
The majority of protein kinase assays used in drug discovery research are enzyme activity assays. These assays are based on the measurement of phosphorylated protein or peptide substrate, which is the end product of the enzyme reaction. Since most kinase inhibitors are ATP competitive, prediction of the activity of compounds in cellular systems based on potency values in enzyme activity assays is complex, as this should take into account the affinity of the enzyme for ATP and the cellular ATP concentration. The fact that some of the most successful kinase inhibitors, such as STI 571 (imatinib mesylate, Gleevec, Novartis Pharmaceuticals, East Hanover, NJ), act through binding to the inactive isoform of the kinase provides another limitation of enzyme activity assays. Binding assays allow separate measurement of compound affinity to active and inactive kinase and do not require ATP or substrate in the reaction. Recently, a non-radioactive kinase binding assay for p38 mitogen-activated protein kinase has become available from DiscoveRx (Fremont, CA). The assay method, called HitHunter, utilizes enzyme fragment complementation of Escherichia coli beta-galactosidase to generate an assay signal by chemiluminescence. We have reconfigured the commercial assay kit to study the binding kinetics of two known reference inhibitors of the alpha-isoform of p38, the pyridinyl imidazole SB 203580 and the diaryl urea BIRB 796. Our data confirm the slow association kinetics of BIRB 796 as compared to SB 203580, which corresponded with the requirement of a relatively long preincubation time to obtain maximal effect in a cellular assay. Although neither of the two compounds showed preference for either active or inactive p38alpha, our data demonstrate that the HitHunter kinase binding assay can be used to select compounds that specifically target inactive kinase.